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(57) ABSTRACT 

Aherbicide resistant transformed sugar beet that is detectable 
by the specific primers developed to match the DNA 
sequences that flank the left and/or right border region of the 
inserted transgenic DNA and the method of identifying 
primer pairs containing plant genomic DNA/plasmid DNA. 
More specifically, the present invention covers a specific gly 
phosate resistant Sugar beet plant having an insertion of the 
transgenic material identified as the T227-1 event. The 
present invention additionally covers primer pairs: plant 
genomic DNA/Plasmid DNA that are herein identified. Addi 
tionally, these primer pairs for either the left or the right 
flanking regions make an event specific test for the T227-1 
insert of transgenic material. 

Sequence of the right horder fragment obtained with the 98K89 - RB12 primerset, 

98K89 primer 
AGAACCCACC TCATCTTAAA CCAAACTAAAAATCATAAACAATCC 50 

AAGTCATAAT CTACTAGTAGTTTTGCTTGG TGAGATTACA TAATATATCA 100 
CTAATATATA AGAAA ITA TTTCAATCA AGACTATAC AACTAAAAC 150 
TGAAGTAGGA GAAGATAGG GATTGGTGG GGAGATGGCTTCAGCCA 200 

GTGTTTAI TC CCATCAAGCTTGAGCTCAGG ATTTAGCAGC ATTCCA 246 

RB12 primer 
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FIGURE 1: Transformation event T227-1 with positions of the specific primers 
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Alignment of the left breakpoint region and the untransformed plant allelic Sequence. 
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227-1 left 

AfAGGGAT-TGGGTGGGASATGGA TCCCCATAT 
krk Art k . . k.k. 

AAGCCATTTCCCATATCTTCTCCTACTTCNAGTCN.--AT 
49bp fragment 

AAAGAAAGAGAGTCAACAAGAAGAWAAAAATATTGTCC 

TAGTTGTATAGA-TCTTGATTGAAAAAAAA-TATTGTCC 

CAACTCTCT TAYCC-TGTGTCCATGTCTGAACAACY 
kick-k-k-k-k-k-k-ky re-rkrk cArk Arkkk 

CAACTCTCTTTTATCCCTGTGTCCATGCTGAACAACTT 

CGAATTTCTTCCTAAAATCTCGCGATAACTTGCATGGT 
cyclerk Arkerkesekkyer Arrrrier 

CGAATTCTTCCTAATAATCTCGCGAAACTGCATGGTT 

GGAACATGCAAGAGCGAGAAAAGAAA TTAFTTCGC 
kyrkkrk: Ark Akkkkirkkrkkkskykkar Akkykkek 

TGGAACAGCAATGAGCGAGAAAANAAA TATTCGC 

TTGAAAGCAATG TAGAAGCATCGTCSACWGTGATTG 
Arkkkkrkyrkirkkkkekkkkyrkirk 

TTGAAAGCAATTGAGAATGCATCGTCCTACTGTGATG 

CATGAGTGGAAACACATAGGGAGGAAATCAASCTATGTCT 
Aekirkeksikkarkkkx kerkkrks kickrk Ackrk 

CATGAGGGAAACACAAGGGAGGAAACAAGCATGTCT 

A TGCATCTGCTCTGGGGTACTCTGGCATAC CGGCGA 
Arykar'Arktikirisk-rk'Ary Air 

AIGCATCGCTCTGGGGTACTCTGGTCATACTCGTG CGA 

GCCATGGG TAGGGGGAATTTGATWTA TGGAAAC 
skirkkar frkkrk care k crick 

TGCCATGGGTTTTTAGGGGGAATTGATTATGGAAAC 
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CAGAAGGT ACCAAGAACC ATCATAGACATGCATGA 

TCAACAATAACCAGGAAAAAAAAGGGTWGGGGCTATTC 
Akkakyrkirkyrkarkker reckte Arrers 

TCAACATAAACCAGGAAAAAAAAGGGTAGGGGCTATTC 

CTTGGATTCTCAGCGGT AGCGAGCCSGACCCTAC 
Arkka Ark-skitkerk tests --- repeatypt 

..TTGGA CTCAGCGGTATGCGAGTCCCGACCCTAC 

AWAACGCCAAG TACTTTGGCAAGAATAAGAAATTCGC 
krak Akikkakkirk krikkk: kikkk Mikk 

AAAACGCCAAGT-CTGGCAAGAATAAGAAATCGCf 

CGAACCAWMTCAMGCTKSGCTCATRGCMSGAGAWAA 
kkyklikkkakkekkekkrkkrykick-kyrk 

CGAACTCATAATCAAGCTTGGCTCATAGCAGGAGATTTTAA 

GWK-CCARAKBCCATGAAAGGAAA 
kickk krikkke k Skie 

TGAACCAGAATTCCTATGAAAGGAATACTGCTTGTCGG 
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FIGURE 9 Restriction sites of the enzymes on p?wiON 17227. 
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Figure 10a 
Sequence of the right horder fragment obtained with the 98K89 - RB12 primer set, 

98K89 primer 
AGAACCCACC TCATCTTAAA CCAAACAAAAATCATAAACATATCC 50 

AAGTCATAAT CTACTAGTAGTTTTGCTTGGTGAGATTACA TAATATATCA 100 
CTAATATATA AGAAATTATTTTTCAATCA AGATCTATAC AACTAATAAC 150 
TGAAGTAGGA GAAGATAGG GATTGGGG GGAGATGGCT TCATGTCCA 200 

GTGTTTATTC CCATCAAGCTTGAGCTCAGG ATTTAGCAGC ATTCCA 246 
RB12 primer 

Figure 10b 
Sequence of the right border fragment obtained with the 98K89 - 98.50 primer set. 

98K89 primer 
AGAACCCACC TCATCTTAAA CCAAACTAAA ATATCATTTA ATACATATCC 50 
AAGTCATAAT CTACTAGTAGTIt TGCTTGGTGAGATTACATAATATATCA 100 
CAATAATAAGAAATTTATTTTTCAATCA AGATCTATAC AACTAATAAC 150 

TGAAGTAGGA GAAGAATGG GATTGGGGGGAGATGGCT CATGTCCAT 200 

GTGITATC CCATCAAGCTTGAGCTCAGG ATTAGCAGC ATCCAGAT 250 
GGGTTCAAC AACAAGGAC GAGCCAATC ACTTATCA AATTGGAC 300 

GCCAAAACCAAGAAGGAACT CCCACCCAAAGGTTGAAGGAAGAATT 350 

CCAGCCAA AGCCCAACAAGGCAGGG ACAGAGTCTCCAAACCATTA 400 

GCCAAAAGCTACAGGAGACAATGAAGAA CTCAATCAA AGAAACAC 450 
TGTCCAGCA CATGCATCAT GGTCAG 476 

98.50 primer 
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Figure 10c 
Sequence of the left border fragment obtained with the 98G94 - 98K86 primer set. 

98G94 primer 
CGCCTATAAA TACGACGGA CGAATTGT CGT AFCA AAATGACT 50 

TCATTTTAAATAACGCTGC GGACATCTAC ATTTTGAATTGAAAAAAAA 100 
TGGTAATA CTCTTTCTT TCTCCATA TGACCATCAT ACTCATTGCT 150 

GACCAGA GATTCCCGG ACAGAAGCC ATTTCCCAA CTCTCCTA 200 

C CNAGCN ATTAGTTGA AGATCTTGATTGAAAAAAAATA GTC 250 

CCAACTCTCTTTTATTCCCT GTGTCCATGT CTGAACAACTTTCGAATTTT 300 
CTTCCTAATAATCTCGCGA AACTTGCATG GT TGGAACA TGCAAGAGC 350 

GAGAAATANAAATTTTATT CGCTTGAA AGCAATTGT AGAAGCAC 400 

GTCCTACGG AT GCAGAGTGGAAACACA TATGGGAGGAAATCAAGCTA A50 
TGCATGC ATCTGCTCTG GGGAC CTG GTCATACTCG TGTCGATGCC 500 

ATGGGTTT AGGGGGAAT ITTGATTATTGGAAACAGAATTGGTTACC 550 

ATAGAACCA TCATAGACA GCATGACA ACAATAACC ATGGAAAAA 600 
AAAGGGAGGGGCTA TCT TGGATTC CAGCGGT A TGCGAGTCCC 650 

GACCCACAA AACGCCAAGTTCTTGGCAAGAAAAGAAATCGCTCG 700 
AACT CAAA CAAGCTGGC TCATAGCAGG AGATTTAAF GATACCAGAT 750 
ATCCTAGAAAGGAAACT GCTTGTTCGG AAACTCAACG T 792 

98K86 primer 
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T227-1 FLANKING SEQUENCE 

FIELD OF THE INVENTION 

0001. The field of the invention broadly covers aherbicide 
resistant transformed sugar beet that is detectable by the 
specific primers developed to match the DNA sequences that 
flank the left and/or right border region of the inserted trans 
genic DNA and the method of identifying primer pairs con 
taining plant genomic DNA/plasmid DNA. More specifically 
the present invention covers a specific glyphosate resistant 
Sugar beet plant having an insertion of the transgenic material 
identified as the T227-1 event. The present invention addi 
tionally covers primer pairs: plant genomic DNA/Plasmid 
DNA that are herein identified. Additionally, these primer 
pairs for either the left or the right flanking regions make an 
event specific test for the T227-1 insert of transgenic material. 
These event specific tests using the primers include a method 
that employs electrophoresis through gels as the standard 
method used to separate, identify and purify DNA fragments. 
The location of the DNA that are separated by size within the 
gels can be determined by using a dye. This dye permits DNA 
bands with 1-10 ng of DNA to be detected under ultraviolet 
light. 

BACKGROUND 

0002. In the last few years there has been numerous com 
mercial products having glyphosate resistance plants such as 
Soybeans, maize, and rapeseed. At least two different genes 
have been used to make these commercial products. These 
products have had a specific event which has been developed 
through extensive research and testing and then registered 
with the regulatory authorities in the various countries as 
genetically modified organisms. 
0003. The regulatory requirements in Europe for introduc 
tion of plants that have had foreign DNA introduced are most 
stringent. Although not a specific requirement regulatory 
offices favor inserted events containing DNA which is neces 
sary for the expression of the introduced trait and very little 
extra DNA in the insert. On the practical side, the event should 
have low numbers of copies to avoid problems with gene 
silencing. Development of these types of insertion events in 
certain crops such as Sugar beets can be difficult. The inserted 
event should provide the plant with the desired levels of gene 
expression Such as resistance to the application of a herbicide, 
resistance to insect attack, or production of an oil or Sugar, and 
the like. 
0004 Additionally, there is the need to have an insert in 
sugar beet that is identifiable through tests developed for the 
inserted event. These test results can be employed to track the 
GMO in production plants and fields. 
0005. There is a need to be able to clearly identify a trans 
genic plant through its inserted DNA. The need for identifi 
able transgenic events and the primers and the event specific 
tests for these primers are increasingly evident. 

SUMMARY OF THE INVENTION 

0006 Broadly the present invention is to a method of 
detecting a glyphosate resistant Sugar beet comprising the 
steps of forming primers that flank the genomic and plasmid 
sequence border in the Sugar beet which can uniquely identify 
the Sugar beet, by using a PCR to sequence the unique frag 
ment produced by the primers and detecting the absence or 
presence of the fragment. The present invention covers a 
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glyphosate resistant Sugar beet detectable by this method. 
Additionally this invention covers a transgenic glyphosate 
resistant Sugar beet comprising an insertion of DNA unique to 
T227-1 and its progeny. This invention is detectable by either 
of the pair of primers for the left or right border. The primer 
set capable of generating a DNA fragment unique to identify 
T227-1 of 50 base pairs and more preferably approximately 
100 base pairs. Wherein the DNA fragment unique to identify 
T227-1 includes some base pairs related to the sugarbeet 
genomic DNA and some base pairs related to the inserted 
plasmid DNA (from pMon 17227) in T227-1. A sugar beet 
that is detectable with a pair of primers in accordance with the 
present invention that border the left flanking sequence iden 
tified as 98G94 and 98K86 generating a 792 bp fragment. 
0007. A sugar beet is also detectable with the pair of prim 
ers that border the right flanking sequence identified as 98I50 
and 98K89 generating a 476 bp fragment. Or the primer set 
98K89-RB12 can also be employed to produce a unique 
fragment of 246 base pairs. 
0008. The invention also includes the pairs of primers 
comprising DNA which flank at least one of the border 
regions of the insertion of DNA into the T227-1 Event. 
0009. The T 227-1 event is sugarbeet material that is 
capable of glyphosate resistance when in the plant form and is 
capable of being detected by at least one of the pair of primers 
98G94 and 98K86, 98I50 and 98K89, and/or 98K89-RB12. 
The primers should when a positive result is produced iden 
tify a DNA fragment of the length associated with that set of 
primers, negative results should give non DNA fragment or a 
fragment of a length not associated with the primers. The 
invention has identified a pair of primers comprising DNA 
which lies in right border region of insertion of DNA into the 
T227-1 Event wherein one primer lies in the plant genomic 
material and the other primer is in the inserted plasmid mate 
rial. 
0010. The invention has also identified a pair of primers 
comprising DNA which lies in the left border region (FIG. 6) 
of insertion of DNA into the T227-1 Event wherein one 
primer lies in the plant genomic material and the other primer 
is in the inserted plasmid material. 
0011. The primers themselves are generated to identify the 
T227-1 event by employing a PCR test using a pair of prim 
ers. The primers are used in a PCR method to detect the 
presence or absence of the T227-1 event. A test kit for the 
T227-1 event can be formed with the primers as components 
thereof. 
0012. The method of detecting the T227-1 event including 
the steps of selecting Sugar beet genomic material for testing: 
employing at least one of the pair of primers capable of 
detecting the T227-1 event in association with such selected 
material; and using a PCR machine to amplify the DNA 
fragment if it exists; detecting the presence or the absence of 
the DNA fragment. 
0013 The transgenic glyphosate resistant sugar beet of the 
present invention is characterized by an unique sequence of 
DNA having at least 80% homology to the right border 
sequence in FIG. 3 or the left border sequence in FIG. 6 
comprising genomic Sugar beet DNA proximate the break 
point of the insertion of the DNA into the genome and inserted 
plasmid DNA. 
0014. This invention encompasses a transgenic glypho 
sate resistant Sugar beet wherein at least a 10-base pair frag 
ment of said sequence of DNA is capable of detection by a 
pair of flanking primers wherein one of said primers is devel 
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oped from the genomic sugar beet DNA proximate the break 
point of the insertion of the DNA into the genome and one of 
said primers being developed from the inserted DNA plas 
mid. 

BRIEF DESCRIPTION OF THE FIGURES 

0015 FIG. 1 shows the primers used in the flanking PCR 
teSt. 

0016 FIG. 2 shows the diagrammatic interpretation of the 
Southern blot results. 
0017 FIG.3 shows the plasmid sequence at the right bor 
der. 
0018 FIG. 4 shows the sequence of the right border break 
point. 
0019 FIG. 5 shows the alignment of the right breakpoint 
region in the transformed sugarbeet T227-1 with the untrans 
formed plant allelic sequence. 
0020 FIG. 6 shows the plasmid sequence at the left border. 
0021 FIG. 7 shows the sequence of the left border break 
point between the Sugar beet genomic material and the 
inserted plasmid material. 
0022 FIG. 8 shows the alignment of the left breakpoint 
region and the untransformed plant allelic sequence. 
0023 FIG.9 shows the plasmid pMON17227 
0024 FIG. 10a shows the sequence of the right border 
fragment obtained with the 98K89-RB12 primer set. 
0025 FIG. 10b shows the sequence of the right border 
fragment obtained with the 98K89-98I50 primer set. 
0026 FIG. 10c shows the sequence of the left border frag 
ment obtained with the 98G94-98K86 primer set. 

DETAILED DESCRIPTION OF THE INVENTION 

0027. The selection of a specific event in sugar beets (Beta 
vulgaris) requires the production of numerous transformants. 
These transformants must be screened in most instances to 
eliminate those transformants that do not conform fairly 
closely with the genotype of the original germplasm 
employed. These transformants must be tested for the effi 
ciency of the inserted event. On a molecular basis these trans 
formants must be tested for copy number to mostly to select 
for low copy number which may avoid gene silencing. Addi 
tionally, the transformants are tested and developed and 
screened based on the positional effect the location in the 
genome the inserted event has on the gene activity. Different 
insertion sites in the genome results in different overall 
results. For example, if the insertion is located in an area with 
high transcription there may be many copies of the protein 
produced; if the insertion is located in an area with low 
transcription, the protein may not be produced at Sufficient 
levels for the desired gene effect. Thus, the selection of an 
insertion in recalcitrant plant such as Sugar beet involves 
numerous levels of investigative work and research. This type 
of research and development differs from plant to plant, from 
gene to gene, and according to the desired results. 
0028. The present invention broadly encompasses a sugar 
beet which is resistant to glyphosate at levels that would 
normally result in the death of the sugar beet plant. The 
resistance has been introduced by the Agrobacterium medi 
ated transformation of the sugar beet with the pMON 17227 
plasmid This plasmid is shown in FIG. 9 and it contains the 
FMV 35S promoter. The 35 S promoter is from a modified 
figwort mosaic virus. It also contains the chloroplast transit 
peptide from the EPSPS gene of Arabidopsis. And the CP4 
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synthetic gene optimized from the 5-enolpyruvylshikimate 
3-phosphate synthase (CP4 EPSPS) gene from Agrobacte 
rium sp Strain CP4. This plasmid also contains the terminator 
from pea. The terminator is from the pea gene RBCSE9. The 
E9 3' is the pea rbcS (small subunit ribulose bisphosphate 
carboxylase oxygenase) E9 gene. The plasmid also includes 
the left and right T-DNA border sequences from Agrobacte 
Filii. 

0029. Numerous transformants were produced by the 
Agrobacterium mediated transformation of the Sugar beet. 
The plantlets that survived the initial transformation stages 
were then screened in a greenhouse for herbicide resistance. 
Levels of differing doses of herbicide were applied to the 
plant to determine which transformants were sensitive and 
which were resistant. The sensitive transformants were 
destroyed by the herbicide application and the resistant plants 
were subjected to further analysis based on comparison to the 
genome of the original germplasm employed in the transfor 
mation process. The transformants that were not eliminated in 
this screening were further selected from in further green 
house experiments. The resulting selected transgenic plants 
were analysed on a different criteria including on the molecu 
lar level. 
0030 This analysis led to the selection of a rare event 
insertion designated T227-1. The transformation method 
used to generate T227-1 integrated the vector into the genome 
by breakage of the circular vector at a position that was 
relative to the left and right border sequences. In the Agro 
bacterium system, the left and right border sequences are 
specifically recognised by virgenes (vir D1 and virl)2). These 
proteins produce nicks in the border sequences and the frag 
ment is transferred from the bacterial cell into the plant cell as 
a single stranded T-DNA molecule, not as a circular vector. 
0031. To characterise T227-1 fully, as well as providing 
information that could serve as a basis for event-specific PCR 
tests, the nucleotide sequence of the breakpoints between 
inserted vector and plant genomic DNA was determined. 

Flanking Sequences 
T227-1 

0032 Genomic sequences flanking the T227-1 insert were 
isolated by linker PCR. Genomic DNA was digested with 
restriction endonucleases and linkers attached to the ends of 
the fragments obtained. The fragments containing the T227-1 
sequences were preferentially amplified by PCR using the 
linker sequence and pMON 17227-specific sequences as 
primers The PCR products were sequenced directly, and the 
sequences used to design further primers, which were used to 
amplify plant genomic DNA from T227-1 and from untrans 
formed plants. 
0033 Genomic plant DNA fragments were isolated for 
both left and right borders. These linker PCR products were 
sequenced and these sequences were aligned with (a) 
pMON17227 and (b) the fragments generated by the plant 
genomic primers using plant DNAS (containing the trans 
formed and untransformed “alleles') as templates. 
0034. Although the sequence contains some ambiguities, 
these are essentially consistent with the sequences being 
identical. 

Right Breakpoint 

0035. The present invention has its sugar beet genetic 
makeup at the insert sites in the right and left border regions 
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identified and defined. In FIG. 3 the plasmid sequence at the 
right border is shown. The inserted DNA sequence was from 
pMON17227. The top portion of the drawing shows the 
sequence of the right border of the insert, the Sugar beet 
genome and the beginning of the inserted foreign DNA. The 
Sub 105, the RB7 and the RB11 are small primer regions. The 
various combinations of primer regions can be employed 
singly or in pairs. The break at 7965 base pairs (indicated by 
the arrow) shows where the insertion has occurred. The DNA 
before this break is genomic sugar beet and after the break is 
the sequence from the plasmid. 
0036 FIG. 4 shows the sequence of the right border break 
point and where the primers lie on this sequence. In the fourth 
row of sequence data the bolded sequence indicates the DNA 
sequence of the 98K89 primer. The bolded sequence in the 
sixth line of sequence indicates the restriction site of BglII. 
The sequence that is in the greyed in area is the beginning of 
the integrated plasmid material from pMON 17227. Within 
the greyed area are two separate bolded portions of sequence. 
The first bolded sequence portion is the HindIII restriction 
site. The second bolded sequence portion is the RB12 primer 
sequence. The pair of primers, when employed allow the PCR 
fragment of DNA that is also unique to this event to be 
generated. 
0037 FIG. 5 shows the alignment of the right breakpoint 
region in the transformed sugar beet T227-1 with the untrans 
formed plant allelic sequence. The sequence matches up so 
that it shows that the gene in the untransformed plant and the 
T227-1 event match. Certain base pairs could not be identified 
as ACTG and the following classification was used as listed in 
Table 1. 

TABLE 1. 

S = G or C 
R = A or G 
W = A or T 
K= G or T 
M = A or C 
Y = C or T 
N = any base 
B = C, G or T 

0038. There is a 17 base pairfragment in the last line of the 
sequence before the start of the plasmid sequence that indi 
cates that there are 17 base pairs in the T227-1 transformed 
sugar beet that differs from the untransformed. After this 17 
base pair fragment, which is in italics, the plasmid sequence 
data is found. 
0039. The alignments of sequence data at the right side of 
the integration site are shown in FIG. 5. The nucleotides 
common to both the transformant (T227-1) and the plasmid 
(pMON17227) are indicated by an asterisk (*) below the 
aligned sequence. 
0040. Between the vector breakpoint and the beginning of 
homology with beet genomic sequences, a 17 bp fragment is 
found which is not present in the untransformed allelic 
sequences studied in this germplasm. No perfect homology 
could be found between this short unknown DNA sequence 
and the plasmid sequence. 
0041. These results are entirely consistent with the South 
ern and PCR analyses of T227-1. 

Left Breakpoint 
0042 FIG. 6 shows the plasmid sequence at the left border. 
The inserted DNA sequence was from pMON17227. The top 
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portion of the drawing shows the sequence of the left border 
of the insert and the associated Sugar beet genome. The base 
pair 2336 is a portion of the left border of the inserted DNA 
material. The Sub 103, Sub 104, LB8 and the LB9 are small 
primer regions. The break at 2686 base pairs (indicated by the 
arrow) shows where the insert border has occurred. The DNA 
before this break is the sequence from the plasmid and after 
the break is genomic Sugar beet. 
0043 FIG. 7 shows the sequence of the left border break 
point between the Sugar beet genomic material and the 
inserted plasmid material. The greyed in region is the inte 
grated plasmid sequence. At the end of this sequence is the 
bolded primer LB8. In the next line is the bolded sequence 
that indicates the restriction site for BglII. The primer that is 
located in the Sugar beetgenomic material is identified in bold 
in the figure at the bottom. 
0044 FIG. 8 shows the alignment of the left breakpoint 
region and the untransformed plant allelic sequence. The 
T227-1 transformed event starts with the plasmid sequence. 
Then there is a region of sparse matching between the 
untransformed and the T227-1, a fragment of 49 base pairs. 
Thereafter there is a close correlation between the untrans 
formed Sugar beet and the transformed Sugar beetcalled event 
T227-1. 
0045. The alignments of sequences from the left side of 
the integration site and its known component elements are 
shown in FIG. 8. 
0046. At the 3' end of the sequence there is clear homology 
to the pMON 17227 vector though there is a 49 base pair 
fragment that sparsely aligns with the untransformed beet 
“allele", or to pMON17227. 
0047 On the basis of the sequence shared by the transfor 
mant and the plasmid it is clear that a 4 base pair section of the 
left T-DNA border was incorporated into the Event T227-1 
during or following the transformation event. No right 
T-DNA border and very little of the left T-DNA border por 
tions, were integrated into the transgenic Sugar beet event 
entitled T227-1. 
0048 Beyond this 4 base pair section of the left T-DNA 
border region from Agrobacterium the plasmid sequence has 
been entirely integrated, excluding the right border section of 
the Agrobacterium region, after which point recombination 
has taken place to insert the construct into the beet genome. 
0049. These results are fully consistent with the Southern 
hybridisation results. 

Use of Flanking Primers to Analyse T227-1 and 
Untransformed Sugar Beet 

0050 Specific primers were developed from the left and 
right flanking sequences, and used in PCR reactions with each 
other or individually with primers from within the insert. 
Primer locations in the inserted DNA and in the sequence 
flanking the insert are shown in FIGS. 1, 3-7 and Table 1. 
0051 PCR reactions between a flanking primer and an 
insert primeralways gave the size expected from the sequence 
information, and have never given any product in untrans 
formed beet or transformants other than T227-1. Thus these 
sequences are used as an event-specific test whereby the 
T227-1 event is identified. This identification process of the 
insertion of event T227-1 which is one copy and has little 
extraneous DNA and is highly efficacious at resisting the 
effects of glyphosate on the plant, is possible in the original 
germplasm and in progeny developed by any manner of 
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breeding or selfing. The material from the progeny including 
pollen and seeds and the like can be tested for the presence of 
this insert in the DNA. 

Genomic Flanking Sequences 

0052. The plasmid shown in FIG.9 contained the LB (left 
border) RB (the right border), the FMV 35S promoter (from 
a modified figwort mosaic virus), and the main gene of inter 
est to give glyphosate resistance the CP4Syn: the 5-enolpyru 
vylshikimate-3-phosphate synthase (CP4 EPSPS) gene from 
Agrobacterium sp. Strain CP4. The plasmid also contains a 
chloroplast transit peptide and a terminator from pea. The 
circular vector pMON17227 opens at both left and right bor 
ders when inserted into the plant genome to form the trans 
formed Event. The selected transformation event was the 
T227-1 Event. This transformed beet T227.1 and its progeny 
show excellent levels of glyphosate tolerance. 
0053 To characterize T227-1 fully, providing information 
that serves as a basis for event-specific PCR tests, the nucle 
otide sequences of the breakpoints between inserted vector 
and plant genomic DNA were determined. 
0054 Genomic sequences flanking the T227-1 insert were 
isolated by linker PCR. Genomic DNA was digested with 
restriction endonucleases and linkers attached to the ends of 
the fragments obtained. The fragments containing the T227-1 
sequences were preferentially amplified by PCR using the 
linker sequence and pMON17227-specific sequences as 
primers. The PCR products were sequenced directly, and the 
sequences used to design further primers; these were then 
used to amplify plant genomic DNA from the T227-1 trans 
formant for both left and right borders (flanking sequences 
PCR) and from an untransformed plant. 
0055 FIG. 1 shows the primers used in the flanking PCR 

test. The first pair of primers is in the light border region of the 
inserted material. 98k89 is a primer that is located within the 
sugar beet plant genome.98I50 is a primer that is located in 
the inserted plasmid DNA sequence. In combination these 
primers can be employed to produce a unique piece of DNA 
through a PCR test. This unique DNA specifically identifies 
this T227-1 transformation event. The sugar beet identified by 
this PCR flanking sequence is only the T227-1 event or its 
progeny. 

0056. The second pair of primers is in the left border 
region of the inserted material. 98K86 is a primer that is 
located within the sugar beet plant genome.98G94 is a primer 
that is located in the inserted plasmid DNA sequence. In 
combination these primers can be employed to produce a 
unique piece of DNA through a PCR test. These event specific 
tests using the primers include a method that employs elec 
trophoresis through gels as the standard method used to sepa 
rate, identify and purify DNA fragments. The location of the 
DNA that is separated by size within the gels can be deter 
mined by using a dye. This dye permits DNA bands with 1-10 
ng of DNA to be detected under ultraviolet light. This unique 
DNA specifically identifies this T227-1 transformation event. 
The sugar beet identified by this PCR flanking sequence is 
only the T227-1 event or its progeny. Test kits comprising at 
least one set of primers wherein one such primer is located 
within the Sugar beet plant genome proximate the insert and 
the other such primer is located within the inserted plasmid 
DNA sequence of T227-1, wherein an unique piece of DNA 
is capable of being identified wherein the material is identi 
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fied as being GMO positive or GMO negative. Additionally 
the material can be more specifically identified as being 
T227-1 or its progeny. 
0057 Primers 98K89 and 98K86 for the T227-1 event or 

its progeny are situated in the regions flanking the inserted 
sequences, while 98I50 and 98G94 lie inside the DNA from 
the vector. The resulting PCR products are described in Table 
2. 

TABLE 2 

Specific primers inside and outside the integrated vector Sequence. 

Vector specific Flanking PCR 
primer (position) DNA primer product 

Left border 98G94 (2503 bp) 98K86 792 bp 
Right border 98I50 (8232 bp) 98K89 476 bp 

0058 PCR with these primers was performed on a 9600 
thermocycler from PE-Biosystems. In each 50 ul reaction, 50 
ng of plant DNA was incubated with 120 ng of each primer 
and 1 U of Amplitaq DNA Polymerase in GeneAmp PCR 
buffer II containing 10 mM Tris-HCl pH8.3 and 50 mM KCl 
complemented with 1.5 mM MgCl, and 0.2 mM dNTP. One 
PCR reaction consisted of a hot start of 3 min. at 94° C. 
followed by 35 cycles (one cycle: 30 sec. at 94°C., 1 min. at 
57°C. and 1 min, at 72°C.) The PCR products were separated 
on a 1.5% agarose gel. 
0059. This amplification clearly demonstrates that the left 
and right flanking sequences are normally contiguous in 
Sugar beet, and have not suffered major reorganisation as a 
result of the transformation. 

Flanking Sequences 

Progeny of T227-1 

0060. By sequencing the flanking regions we developed 
specific primers from the left and right flanking sequences, 
and used these in PCR reactions with each other or individu 
ally with primers from within the insert. Such a PCR assay 
can be used to identify the T227-1 transformation event and 
its progeny uniquely. 
0061 Primer pairs (plant genomic DNA/plasmid DNA) 
for both the left and the right region were tested on T227-1, its 
progeny and the non-transformed lines. Both primer combi 
nations gave positive results for all the glyphosate resistant 
plants (all generations). All these PCR products were identi 
cal to those obtained with transformation event T227-1. The 
fragment lengths of a few of the combinations are listed in 
FIGS. 10a–10c. Other primer pairs can give different frag 
ments. The glyphosate sensitive plants and the non-trans 
formed line, however, showed no amplification product at all. 
0062. The T227-1 event and its progeny were tested for 
this unique DNA by using Southern blots. FIG. 2 shows the 
diagrammatic interpretation of the Southern blot results. The 
four boxes on top of the figure depict the plasmid sequence 
DNA that was incorporated into the transformed sugar beet 
T227-1. The components of the plasmid differ somewhat 
from the inserted material. The sugar beet was transformed 
through the use of Agrobacterium. Therefore, the plasmid 
contained both the right and left T-DNA border regions. The 
right T-DNA border sequence was not transformed into T227 
1. The left T-DNA border sequence was not transformed 
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except for a small 4 base pair section that is integrated 
between the sugar beet plant genome and the E93 terminator 
Sequence. 

0063. The inserted material is identified as FMV, CTP 2, 
CP4 syn, E93', LB. FVM is a S promoter from a modified 
figwort mosaic virus. CP4 syn is the 5-enolpyruvylshikimate 
3-phosphate synthase (CP4 EPSPS) gene from Agrobacte 
rium sp. Strain CP4. CTP2 is the chloroplast transit peptide 
from Arabidoposis. E9 3' is the terminator. LB is the small 
portion of the left border sequence from Agrobacterium. 
0064. The vertical arrows depict the restriction sites 
located in the genome and the inserted material. The horizon 
tal lines below the top two boxes depict the approximate 
number of base pairs that are in a fragment that is produced by 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS : 15 

<210 SEQ ID NO 1 
<211 LENGTH: 61 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
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employing the restriction enzyme indicated on the top box. 
The second box depicts the transformed Sugar beets genetic 
makeup at the insert site. 
0065. The beet genomic sequences flanking this insert 
have been sequenced, and employed to design specific PCR 
tests for the T227-1 insertion. Flanking primers may be used 
for amplification of untransformed sugar beet DNA, indicat 
ing that the transformation did not induce any major rear 
rangements in the beet genome. This is confirmed by 
sequence analysis, which shows that the sequences on either 
side of the insert are essentially collinear with those of 
untransformed “alleles' from the same locus. Thus the 
present invention includes a method of using primers that 
identify T227-1 in a PCR method of detecting DNA. The 
invention also covers each of the two pair of primers that flank 
the right and left borders. The invention further covers the 
sugar beet having the DNA that is detectable by the primers. 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
sequence at the right border 

<4 OO SEQUENCE: 1 

gatggct tca tdtccatgtg tittatt coca toaa.gcttga gcticaggatt tagcagcatt 60 

<210 SEQ ID NO 2 
<211 LENGTH: 2OO 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

61 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
sequence at the right border 

<4 OO SEQUENCE: 2 

cctgtggttg gcatgcacat acaaatggac gaacggataa acct titt cac goccttittaa 60 

at atc.cgitta ttctaataaa cqct cittitt c tottaggittt accc.gc.caat at atcc tigtc 12O 

aaacactgat agtttaaact galagg.cggga aacgacaatic tat coccat Caagcttgag 18O 

cticaggattt agcagcatt c 

<210 SEQ ID NO 3 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

2 OO 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
sequence at the right border 

<4 OO SEQUENCE: 3 

gcatcatggit cagtaagttt Cagaaaaa 

<210 SEQ ID NO 4 
<211 LENGTH: 4 OO 
&212> TYPE: DNA 

28 
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- Continued 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Sequence of 
the right border breakpoint 

<4 OO SEQUENCE: 4 

ggacaggaca cacagct Co. tcacgaggta atggatat ca ttagagaaag agcggaacaa 6 O 

at attactica aatggaggat titatgaaagt aatagatata citt tactaga aaaggaagat 12 O 

tgtcatgatt caacaccalaa togacacttaa attaagaacc cacct catct taalaccaaac 18O 

taaaatat catttaatacat atccaagt ca taatc tacta gtagttittgc titggtgagat 24 O 

tacataatat at Cactaata tataagaaat ttatttitt.ca atcaagatct atacaactaa 3OO 

taactgaagt aggagaagat atgggattgg ttgggagat ggctt catgt C catgtgttt 360 

attic ccatca agcttgagct caggatttag cagcatt coa 4 OO 

<210 SEQ ID NO 5 
<211 LENGTH: 192 
&212> TYPE: DNA 

<213> ORGANISM: Beta vulgaris 

<4 OO SEQUENCE: 5 

atttaaatrt cwkttgmcac at atccaagt cataatctac kasyagtttk gcttggtgag 6 O 

attacataat akat cactaa tatataasaa atttatttwit caatcaagat citatacaact 12 O 

aatWmctgaa gtaggagaag atatgggatt ggtgtgggas atggatt coc catataaagt 18O 

aaagagagtic aa 192 

<210 SEQ ID NO 6 
<211 LENGTH: 24 O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Transformed 
sugar beet T227-1 

<4 OO SEQUENCE: 6 

aattaagaac ccacct catc ttaaaccalaa ctaaaat atc atttaataca tat coaagtic 6 O 

ataatc tact agtagttittg cittggtgaga ttacataata tat cactaat atataagaaa 12 O 

tittatttittcaat caagatc tatacaacta ataactgaag taggagaaga tatgggattg 18O 

gtgtgggaga tiggctt catg tcc atgtgtt tatt cc catc aagcttgagc ticaggattta 24 O 

<210 SEQ ID NO 7 
<211 LENGTH: 56 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
sequence at the left border 

<4 OO SEQUENCE: 7 

citgatc catg tagatttic cc gga catgaag ccatttic cca tat cittctic c tacttic 56 

<210 SEQ ID NO 8 
<211 LENGTH: 31 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
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- Continued 

sequence at the left border 

<4 OO SEQUENCE: 8 

aattgattga caa.catgcat caatcgacct g 31 

<210 SEQ ID NO 9 
<211 LENGTH: 160 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Plasmid 
sequence at the left border 

<4 OO SEQUENCE: 9 

citgatc catg tagatttic cc gga catgaag ccatttacaa ttgaatatat cotgcc.gc.cg 6 O 

Ctgcc.gctitt gcaccc.ggtg gagcttgcat gttggtttct acgcagaact gagcc.ggitta 12 O 

ggcagata at titc cattgag aactgagc.ca ttgcaccitt 16 O 

<210 SEQ ID NO 10 
&2 11s LENGTH: 797 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Sequence of 
the left border breakpoint 

&220s FEATURE: 

<221 NAME/KEY: misc feature 
<222> LOCATION: 6, 21, 53, 90 108, 13 6, 164, 169, 318, 778. , 78O 
<223> OTHER INFORMATION: n = any base 

<4 OO SEQUENCE: 10 

aatgtnctitt cattittataa naacgctg.cg gacat citaca tttittgaatt ganaaaaaat 6 O 

tggtaattac totttcttitt tot coatatin gaccatcata ct cattgntg atc catgtag 12 O 

attt cocqga catgangcca ttt cocatat cittct cotac titcnagt cna ttagttgtat 18O 

agat cittgat tdaaaaataa at atttgtcc caact ct citt ttatt coct g tdtccatgtc 24 O 

tgaacaactt togaattitt c titcctaataa tot cqcgata acttgcatgg tttggaacat 3OO 

gcaatgagcg agaaatanaa attittatttctgctittgaaa gcaattgtta gaatgcatcg 360 

t cct actgtg attgcatgag taalacaca tatgggagga aat Caagct a tigt ct attgc 42O 

atctgctctg ggg tactctg gt catactic titcgatgcc atgggtttitt tagggggaat 48O 

tittgattitat tdgaaaccag aattggittac catagaacct at cattagac atgcatgat c 54 O 

alacatataac catggaaata aaaagggtag gggct attct ttgg tattt C tdagcggittt 6OO 

atgcgagt cc cqaccctaca aaacgc.caag ttctittggca agaattalaga aattt cqctic 660 

gaact cataa toaa.gcttgg ct catagoag gagattittaa tdataccaga tatt cotatg 72 O 

aaaggaatac togcttgttcg gaaact caac gttgtct citt agtttcaatig attgggtninn 78O 

tgacatggat taatgaa 797 

<210 SEQ ID NO 11 
<211 LENGTH: 593 
&212> TYPE: DNA 

<213> ORGANISM: Beta vulgaris 

<4 OO SEQUENCE: 11 

atatgggatt ggtgtgggas atggattic cc catataaagt aaa.gagagtic aacaagaaga 6 O 
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- Continued 

Wataaaat at ttgtcc caac tot cittittat yoctdtgtcc atgtctgaac aactyt.cgaa 12 O 

ttittct tcct aataatct cq cqata acttig catggitttgg aacatgcaat gagcdagaaa 18O 

tagaaattitt atttctgctt togaaagcaat tdttagaatg catcgt.csta cwgtgattgc 24 O 

atgagtggaa acacatatgg gaggaaatca aSctatgtct attgcatctg. Ctctggggta 3OO 

Ctctggtcat act cqtgtcg atgc.catggg tttitt tagggggaattittga twit attggaa 360 

accagaattig gkwrccatag aaccitat cat tag acatgca tdatcaa.cat ataac catgg 42O 

aaataaaaag ggtWggggct attic ctittgg tatttct cag cigtt tatgc gag to CSgac 48O 

cctacawaac gccaagttac tittggcaaga attaagaaat titcgct cqaa ct catwmt.ca 54 O 

mgctksgctic atrocmsgag awtttaatgw kccaratkbc ctatogaaagg aaa 593 

<210 SEQ ID NO 12 
<211 LENGTH: 6O7 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Transformed 
sugar beet T227-1 

&220s FEATURE: 

<221 NAMEAKEY: misc feature 
<222> LOCATION: 30, 35, 184 
<223> OTHER INFORMATION: n = any base 

<4 OO SEQUENCE: 12 

aagc catttic ccatat ctitc. tcc tactt Cn agt cnattag ttgtatagat cittgattgaa 6 O 

aaataaat at ttgtcc caac tot cittitt at tcc ct gtgtc. catgtctgaa caactitt cqa 12 O 

attittct tcc taataatcto gogataactt gcatggitttg gaa catgcaa tdagcigagaa 18O 

atanaaattt tatttctgct ttgaaagcaa ttgttagaat gcatcgt.cct actgtgattg 24 O 

Catgagtgga aacacatatg ggaggaaatc aagctatgtc. tattgcatct gct Ctggggt 3OO 

actctggt ca tact.cgtgtc gatgc catgg gttttittagg gggaattittg atttattgga 360 

aaccagaatt ggittaccata gaacctatica ttaga catgc atgat caa.ca tataaccatg 42O 

gaaataaaaa ggg taggggc tatt ctittgg tattt ct cag C9gtt tatgc gag toccgac 48O 

cctacaaaac gccaagttct ttggcaagaa ttaagaaatt togct cqaac toataat caa 54 O 

gcttggctica tag caggaga ttittaatgat accagatatt cotatgaaag gaatactgct 6OO 

tgttcgg 6O7 

<210 SEQ ID NO 13 
<211 LENGTH: 246 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Sequence of 
the right border fragment obtained with the 98K89 
- RB12 primer set 

<4 OO SEQUENCE: 13 

agaacccacc ticatcttaaa ccaaactaaa atat cattta atacatat co aagt cataat 6 O 

c tact agtag titttgcttgg tdagattaca taatatatca citaatatata agaaattitat 12 O 

ttitt caatca agatctatac alactaataac talagtagga gaagatatgg gattggtgtg 18O 

ggagatggct t catgtc.cat gtgtt tatto C catcaa.gct tagctic agg atttagcagc 24 O 

atto.ca 246 
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- Continued 

<210 SEQ ID NO 14 
<211 LENGTH: 476 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Sequence of 
the right border fragment obtained with the 98K89 
- 98150 primer set 

<4 OO SEQUENCE: 14 

agaacccacc ticatcttaaa ccaaactaaa atat cattta atacatat co aagt cataat 6 O 

c tact agtag titttgcttgg tdagattaca taatatatca citaatatata agaaattitat 12 O 

ttitt caatca agatctatac alactaataac talagtagga gaagatatgg gattggtgtg 18O 

ggagatggct t catgtc.cat gtgtt tatto C catcaa.gct tagctic agg atttagcagc 24 O 

attic cagatt gggttcaatc aacaagg tac gagcc at atc actittatt ca aattggitatic 3OO 

gccaaaacca agaaggaact c ccatcctica aaggtttgta aggaagaatt ct cagtic caa 360 

agcct caa.ca aggtoagggit acagagtict c caaac catta gccaaaagct acaggagat C 42O 

aatgaagaat cittcaatcaa agtaalactac tdttccagoa catgcatcat gigt cag 476 

<210 SEQ ID NO 15 
<211 LENGTH: 792 

212. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Sequence of 
the left border fragment obtained with the 98G94 - 
98K86 primer set 

&220s FEATURE: 

<221 NAMEAKEY: misc feature 
<222> LOCATION: 2O5, 210, 359 
<223> OTHER INFORMATION: n = any base 

<4 OO SEQUENCE: 15 

cgc.ctataaa tacgacggat cqtaatttgt cqttittatca aaatgtact t t cattittata 6 O 

ataacgctgc gga catctac atttittgaat tdaaaaaaaa ttggtaatta citc.tttctitt 12 O 

ttct coat at tdaccatcat act cattgct gatccatgta gattt cocqg acatgaagcc 18O 

atttico cata t cittct cota ctitcnagt cn attagttgta tagat cittga ttgaaaaata 24 O 

aatatttgtc. ccaact ct ct tittatt coct gtgtc. catgt ctdaacaact titcgaattitt 3OO 

ctitcctaata atctogcgat aacttgcatg gtttggalaca togcaatgagc gagaaatana 360 

aattittattt ctdctittgaa agcaattgtt agaatgcatc gtc.ctacgtg attgcatgag 42O 

tggaalacaca tatgggagga aatcaagcta ttct attgc atctgctctg ggg tact ctg 48O 

gtcatactic titcgatgcc atgggtttitt tagggggaat tittgattitat taalacaga 54 O 

attggittaccatagaaccta t cattagaca tdcatgatca acatata acc atggaaataa 6OO 

aaaggg tagg ggctatt ctt totatttct cagcggttta togagt ccc gaccctacaa 660 

aacgc.caagt totttggcaa gaattaagaa attitcgct cq aact cataat caa.gcttggc 72 O 

t catagcagg agattittaat gataccagat attcc tatga aaggaatact gcttgttcgg 78O 

aaact caacg tt 792 
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1. A transgenic glyphosate resistant Sugar beet comprising 
a transgenic insert of DNA having a 5' end and 3' end, the 
insert of DNA comprising a figwort mosaic virus 35s pro 
moter, DNA encoding a chloroplast transit peptide from the 
EPSPS gene of Arabidopsis, an optimized CP4 EPSPS gene 
from Agrobaclerium sp. Strain CP4, and a terminator, wherein 
said insert of DNA is detectable by a pair of primers, selected 
from the group consisting of 

the pair of primers identified as 98G94 (nucleotides 1-20 of 
SEQ ID NO: 15) and 98K86 (nucleotides 730-753 of 
SEQID NO: 10); and 

the pair of primers identified as 98I50 (nucleotides 455 
476 of SEQ ID NO: 14) and 98K89 (nucleotides 155 
180 of SEQID NO: 4). 

2. A Sugar beet according to claim 1 that is detectable with 
the pair of primers identified as 98G94 (nucleotides 1-20 of 
SEQID NO: 15) and 98K86 (nucleotides 730-753 of SEQID 
NO: 10). 

3. A sugar beet according to claim 1 that is detectable with 
the pair of primers identified as 98I50 (nucleotides 455-476 
of SEQID NO: 14) and 98K89 (nucleotides 155-180 of SEQ 
ID NO: 4). 

4. A Sugar beet according to claim 1 that is detectable with 
the pair of primers identified as 98K89 (nucleotides 155-180 
of SEQID NO: 4) and RB12 (nucleotides 185-200 of SEQID 
NO: 2). 

5. A sugar beet according to claim 1 that is detectable with 
the pair of primers that produce a fragment selected from the 
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lengths consisting of 246 base pairs (SEQ ID NO: 13), 476 
base pairs (SEQID NO: 14) or 792 base pairs (SEQID NO: 
15). 

6. A transgenic glyphosate resistant Sugar beet character 
ized by a unique sequence of DNA having at least 80% 
homology to the right border sequence in FIG. 3 (SEQ ID 
NO: 2) or the left border sequence in FIG. 6 (SEQID NO:9) 
comprising genomic Sugar beet DNA proximate to the break 
point of the insertion of the DNA into the genome and the 
inserted DNA. 

7. The transgenic glyphosate resistant Sugar beet according 
to claim 6 wherein at least a 20 base pair fragment of said 
sequence of DNA is capable of detection by a pair of flanking 
primers wherein one of said primers is developed from the 
genomic sugar beet DNA proximate to the breakpoint of the 
insertion of the DNA into the genome and one of said primers 
is developed from the inserted DNA. 

8. A method of detecting a glyphosate resistant Sugar beet 
including the steps of 

(1) selecting Sugar beet genomic material for testing: 
(2) forming a pair of primers flanking the border sequence 

wherein said primers are capable of detecting the gly 
phosate resistant Sugar beet; 

(3) using a PCR machine to amplify a unique DNA frag 
ment produced through the use of the unique primers, if 
Such fragment can be produced; and 

(4) detecting the presence or the absence of the DNA 
fragment. 


